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0 Shaped product of carbon black and process for Its production. 

FIGURE 



© A shaped product of carbon black integrafly 
oompresskxi-molded and having an apparent spe- 
cific gravity of fifom 02 to 0.6 g/cc and a weight of at 
^ least 5 g. 



4 3 2 




PAGE 17/23 * RCVD AT 8/10/2004 7:09:04 PM [Eastern Daylight Time] * 8VR:U8PTO-EFXRF.1/1 * DN18:S7293as * CSID: * DURATION ^m-ss):08-4e 



08/J.6/2004 18:14 FAX 



MCAFEE & TAFT 



@018/023 



EP 0 590 S23 A2 



Th© present Invention relates to a shaped prod- 
uct of cart>on black and a process for its produc- 
tion. More particularly, it relates to a shaped prod- 
uct of cartXHi black which Is easy for handling such 
as weighing or transportation. 

Carbon black is fine powder and yet its bulk 
density is very low. Thus, it is a substance readily 
susceptible to dusting. Accordingly, during weigh- 
ing or packaging such cart>on black powder, or 
during opening of the package for its use. dusting 
to some extent has been unavoidat>le. and such a 
working environment has been rK>t favorable. 

Heretofore, to improve the handling property of 
carbon black, it has been proposed to granulate 
carbon black powder into flakes or particles of 
small diameters. However, even if cartoon black is 
so grarujlatad. the effect for suppressing dusting 
during the weighing has not t>e6n sufficient, and 
during the transportation, a part of the granulated 
product tends to be powdered and used to cause 
dusting during the opening of the package, where- 
by it has been difficult to completely suppress 
dusting. 

Under these circunnstancas. it is an object of 
the presem invention to suppress dusting during 
the handling of carbon black such as during the 
weighing, packaging, transportation or unpackaging 
and to provide a shaped product of cartxin black 
which can readily be weighed. The present in- 
ventors have coTKlucted an extensive study to ac- 
complish the above object and as a result, have 
found that, while cartx)n black powder has a low 
bulk density and it is difficult to mokJ. tt is possible 
to obtain a shaped product having a proper size by 
deaeraUng the powder under reduced pressure in a 
ctosed container, followed by molding by utiBzing 
the pressure of the restoration of the internal pres- 
sure, and that the weighing can be facilitated by 
adjusting the size of the shaped product to a cer- 
tain level. 

TTius, the present invention provides a shaped 
product of caxbon black Integrally compression- 
fnolded and having an apparent specific gravity of 
from 02 to 0.6 g/cc and a weight of at least 5 g. 

Further, the present invention provides a pro- 
cess for producing a shaped product of cart>on 
biack, which comprises cfwrging a cartwi black 
powder into a ctosed nookling container, subjecting 
it to vacuum treatment and then restoring the pres- 
sure in the molding container to a normal pressure 
to obtain a shaped product. 

Now. the present invention wtti be descrit>ed In 
detail with reference to the preferred emt>odiments. 

In the accompanying drawing, Figure 1. is a 
diagrammatic view showing the construction of the 
molding container used in the Example of the 
present invention. 



The shape of the shaped product of cartxx^ 
black of the present invention is not particularly 
limited, tnit is usually ooli^nnar or angular pillar- 
shaped, and the size of this shaped product is 

a usually such that tbe length of the longest side is at 
least 5 cm. Specifically, a size having a diameter of 
from 3 to 30 cm and a length of from 5 to 50 cm 
may. for example, be mentioned. The weight of this 
shaped product is at least 5 g, preferably from 0.5 

10 to 10 kg. From the viewpoint of the weighing effi- 
ciency, it is preferred to. adjust the weight to a 
convenient level of e.g. 0.5 kg, 1.0 kg or 5.0 kg. 
The shaped product of the present invention con- 
sists substantially of carbon black only, and rK> 

76 other additives are usuaRy contained. 

The shaped product of the present invention is 
the one integrally molded by compressk>n au>lding. 
and its apparent specific gravity is from 0.2 to 0.6 
g'cc. preferably from 0.25 to 0.4 g/cc. The strerrgth 

20 of ttie shaped product is preferably from 200 to 
800 g. The strength of the shaped product is 
measured as follows. 

1. Preparation of samples 

29 

A shaped product mokJed into an optional 
shape is cut into cubes with each side being 10 
mm by a cutter knife to obtain samples. Three 
samples are prepared for each test 

2. Measurir)Q method 

<1) A sample is placed gently on the scale pan 
of a weighing scale. 
35 (2) An adapter (a stainless s^l plate having a 
size of 50 mm x 50 mm and a thickness of at 
least 0.1 mm) is placed on the top of the sam- 
ple. 

(3) The scale is adjusted to 0. 
40 <4) The center of the adapter is pressed lay the 
forward end of a spatula. 

(5) Upon breakage of the sample (i.e. when Che 
sample undergoes cracking even slightly), the 
wei^t is read to a decimal place, and this value 

45 is taken as the strength. 

(6) After the measurement carbon attached to 
the adapter and the scale pan ts removed. 

(7) Steps (1) to (6) are repeated. 

so 3. Calculation 

(1) The measurement was conducted on three 
samples to obtain thiee measured values, ana 
their average vakie was taken as the value of 
55 the strength. 

<2) Each measured value was obtairted to a 
decimal place and calculated to an Integer by 
counting fractions of 0.5 and over as a whole 
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number and disregarding the rest. 
If such strength of the shaped product is less 
than 100 g. the shaped product is very txittte and 
will be broken by normal handling. When the 
strength is at least 200 g, it will not be broken by s 
normal handling. On the other h^d. if the strength 
is too high, there will be a drawback that dispersion 
of the cartxxi black tends to be poor when H is 
actually used. 

As described above, the shaped prodix:! of io 
cartxin black of the present invention is compres- 
sion-molded and has an apparent specific gravity 
and strength ol proper levels, whereby it will be 
free from disfntegration or from being powdered 
during the handling such as the weighing, pack- is 
sging or transportation. However, at the time of its 
use, e.g. when it is stirred together with a medium 
to be mixed, the shaped product can readily be 
disintegrated and satisfactorily dispersed. Here, the 
property values of the dispersed carbon black are 20 
not different from those of non-molded cartoon 
black. Further, in a case of preparing an ink, there 
is a preferred tendency with the shaped product of 
the present Invention such that the initial disper- 
sibility is even better than granular or flaky carbon 25 
black. 

As a process for producing the shaped product 
of cart>on black of the ixesent invention, a process 
is usually prefenred in which a carbon black powder 
is charged into a ck>sed molding container, the 30 
container is deaerated under reduced pressure, 
and then the internal pressure is restored to normal 
pressure to obtain a shaped product. By this pro- 
cess, onfy a vacuuming operation is required. arKi 
no pressurizing operation is required. That is, a 3S 
carbon black powder having a large apparent spe- 
cific gravity is preliminarily deaerated under re- 
duced pressure and then molded by utiizing the 
pressure at the time of restoring the pressufe to a 
norma) level. Accordingly, the cartxm black powder 40 
in the molding container is subjected to deaeration 
by the vacuum treatment and the volume is re- 
duced by the treatment for restoring the pressure 
to a normal level. 

The pressure at the time of the vacuum treat- 45 
ment Is preferably reduced usually to a level of not 
higher than 25 mmHg, preferably not higher than 3 
mmHg. For the vacuum treatment, the vacuum 
operation is conducted by a met»>od wherein the 
pressure is reduced 10 a predetermined level in a 50 
short period of time by vacuuming from a vacuum 
port provided at a gas phase section of the mold- 
ing container. By this operation, the cart)on l>lack 
powder in the molding container is deaerated. 

Then, the pressure in the mokjing container is ss 
restored to normal pressure by opening the pres- 
sure-restoration port provided at the gas phase 
sectk>n of the mokling container. This pressure- 



restoration time may vary deperxling upon the size 
of the container, but it is usually from 0.5 to 5 
seconds, preferably from 1 to 3 seconds, tf the 
pressure-restoratkDn lime is too short, the shaped 
product is likely to be broken, and if it is too long, 
the strength of the shaped product tends to be 
inadequate. By this operatk)n, the carbon black in 
the molding container undergoes a volume reduc- 
tion, whereby a shaped product having the above- 
mentioned apparent specific gravity and strength, 
will t>e obtained. 

The carbon black powder to be used as the 
starling material in the present invention may be 
the one commercially available as a usuaf pigment 
or as a filler for rubber. For example, cartoon black 
having an apparent specific jgravity of from 0.03 to 
0.20 g/cc and a water content of not more than 4% 
by Might, may be mentior>ed 

By the mokjing process of the present inven- 
tion, a shaped product of carbon black having an 
optional shape such as a columnar shape aiKJ a 
suitable size, can be produced. For example, in a 
case where a columnar shaped product is to be 
produced, a cylindrical partition frame (nrM>kjing 
franie) is provided in the molding container, arxj a 
predetermined amount of a cart)on black powder is 
uniformly supplied thereinto, followed by the above 
descrit>ed molding treatment, to obtain an integral 
columnar shaped product corresponcSng to the 
shape of the mokling frame. Further, in a case 
where an angular pillar-like shaped product is to be 
produced, lattice frames having a predetermined 
height (molding frames) are provided in the mow- 
ing container, a predetermined amount of a carioon 
black powder is uniformly supplied into each lattk^e 
franne, followed by the atwve described molding 
treatment to obtain a plurality of angular shaped 
products (square fillers, hexagonal pillars or oc- 
tagonal pillars) corresponding to the lattice franr>es. 

Now. the present invention will be described in 
further detail with reference to an Example of the 
present invention. However, it sfiould be under- 
stood that the present nwentk>n is by no means 
restricted to such a specific Example. 

EXAMPLE 1 

Molding of a cartxan tAack powder was con- 
ducted by means of a ck>sed moving container 
having a construcrtion as shown in Rgure 1 . 

into a powder-rece<ving section (1) (a cylinder 
having a diameter of 30 cm) of the mokling con- 
tainer, 1.8 kg of a commercially available caritxxi 
black powder (apparent specific ^vlty: 0.14 gfcc) 
was charged, and tfie top surface was uniformly 
leveled (heighr. 18 cm). Then, the interior was 
sealed arKl vacuumed through a vacuum port (2) 
for vacuum treatnrmt to reduce the internal pres- 
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sure to a level of not higher than 1 mmHg in 30 
seconds. Then, a pressure-restratlon port (3) was 
opened to restore the internal pressure to normal 
pressure in about two seconds (reference nunneral 
(4) indicates a pressure meter). s 

By tWs molding, a shaped product of cartx>n 
black integrally molded, having a diameter of 26 
cm and a thickness of It cm, was obtained. The 
apparent speciFic gravity of this shaped product 
was 0.31 g/cc. and ttie strength was 250 g. Further. io 
the weight was 1 .8 kg, which was the same as the 
charged amount 

This shaped product of carbon black did not 
disintegrate when it was taken out frorn the mold- 
ing container or during the handling such as the ;s 
transportation, and it was, of course, free from 
dusting. 

Further, this shaped product of cait>on black 
was used for preparation of an ink in accordance 
with a conventional method, whereby the shaped 20 
product was readily disintegrated and satisfactorily 
dispersed by usual stirring in the mixing treatnnent. 
and rt was free from any trouble for the preparation 
of the ink. 

The shaped product of carbon black of the 2S 
present invention is free from dusting during tfie 
handling such as the weighing, packaging, trans- 
portation or unpackaging. whereby the handling 
can be facilitated very much. Furtfw, by adjusting 
the weight of the shaped product to a predeter- so 
mined level, the weighing operation can be simpli- 
fied. 

Further, the molding process of the present 
tfwention is industrially advantageous, since it is 
thereby possible to simply produce a shaped prod- as 
uct of any desired shape with a desired s^ze. 



5. The shaped product of cartoon black according 
to Ctaim 1. which has an apparent specific 
gravity of from 0.25 to 0.4 g/cc 

6. The shaped product of carbon black according 
to Claim 1, whk:h has a strength of from 200 to 
BOOg. 

7. A process for produdng a shaped product of 
cartx>n black, which comprises charging a car- 
bon black powder into a closed molding con- 
tainer. subjectir>g it to vacuum treatment and 
then restoring the pressure in the molding con- 
tainer to a normal pressure to ot>tain a shaped 
product of Gartx>n black. 

8. The process according to Claim 7, wherein 
during the vacuum treatmenl, the pressure in 
the molding container is reduced to a level of 
not Ngher than 25 mmHg. 

9. The process according to Claim 7. wherein the 
restoration of the pressure is corKkJcted in 
from 0.5 to 5 seconds. 

10. The process according to Claim 7, wherein the 
cartx>n black powder to be charged has an 
apparent specific gravity of from 0,03 to 0.20 
g/cc and a water content of not higher than 4% 
by weight. 



Claims 



1, A shaped product of cartion black integrally 40 
compressk)n-molded and having an apparent 
specific gravity of from 0.2 to 0.6 gfcc and a 
weight of at least 5 g. 

2, The shaped product of cartx>n black according 45 
to Claim 1, which is columnar or angular pillar- 
shaped with a length of at least 5 cm. 

3, The shaped product of cartwn black according 

to Claim 1 , which is columnar with a diameter 50 
of from 3 to 30 cm and a length of from 5 to 
50 cm. 



4. The shaped product of carbon black according 

to Claim 1. which has a weight of from 0^ io ss 
10 kg. 
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® Shaped product of carbon black and process for Its production. 

® A shaped product of cdrtx>n black integrally PIP MRP I 

compression-molded and having an apparent spe- rlwUrtC I 

cilic gravity of from 0.2 to 0.6 g'cc and a weight of at 
least 5 g. Process for its production by changing a 
carbon black powder (1) into a closed mokjing con- 
tainer, subjecting it to vacuum treatment (poti 2) and 4 3 2 
then restoring the pressure (port 3). 
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